Nifedipine blocks apamin-induced bursting activity in nigral dopamine-containing neurons.
Intrinsic sinusoidal oscillations in membrane potential, characteristic of nigral dopamine cells, are converted to plateau potentials following application of apamin, a potent antagonist of SK-type Ca2+-activated K+ channels. Blockade of these channels also changes neuronal firing pattern from a single-spike pacemaker discharge to a multiple spike bursting pattern. Nifedipine, a selective antagonist of L-type Ca2+ channels, blocks plateau potential generation; however, its effects on firing pattern have yet to be determined. In the present study, extracellular single unit recording techniques were used in conjunction with a brain slice preparation to determine whether nifedipine, in a concentration known to block plateau potential generation, also affects bursting activity. Nifedipine (30 microM) was equipotent in inhibiting the firing rate of control (51.2+/-10.8%) and apamin-treated (44.9+/-5.4%) neurons. Slow firing neurons (<2 Hz) were particularly sensitive to the inhibitory effects of the drug. Apamin-induced bursting was completely suppressed by nifedipine and accompanied by a significant increase in the regularity of firing. By contrast, pacemaker-like activity exhibited by control neurons was unaffected by the drug. These data demonstrate that the intrinsic plateau properties exhibited by DA neurons are responsible for the generation of phasic activity induced following blockade of apamin-sensitive Ca2+-activated K+ channels and provide further support for the involvement of an L-type Ca2+ conductance in mediating this type of activity.